REPORT  DOCUMENTATION  PAGE 


Form  Approved 
OMB  No.  0704-0188 


Public  reporting  burden  for  this  collection  of  information  is  estimated  to  average  1  hour  per  response,  including  the  time  for  reviewing  instructions,  searching  existing  data  sources,  gathering  and 
maintaining  the  data  needed,  and  completing  and  reviewing  this  collection  of  information.  Send  comments  regarding  this  burden  estimate  or  any  other  aspect  of  this  collection  of  information, 
including  suggestions  for  reducing  this  burden,  to  Department  of  Defense,  Washington  Headquarters  Services,  Directorate  for  Information  Operations  and  Reports  (0704-0188),  1215  Jefferson 
Davis  Highway,  Suite  1204,  Arlington,  VA  22202-4302.  Respondents  should  be  aware  that  notwithstanding  any  other  provision  of  law,  no  person  shall  be  subject  to  any  penalty  for  failing  to 
comply  with  a  collection  of  information  if  it  does  not  display  a  currently  valid  OMB  control  number.  PLEASE  DO  NOT  RETURN  YOUR  FORM  TO  THE  ABOVE  ADDRESS. 


1 .  REPORT  DATE  2.  REPORT  TYPE  3.  DATES  COVERED 

Viewgraphs  _ 


4.  TITLE  AND  SUBTITLE  5a.  CONTRACT  NUMBER 


NDE  R&D  at  NAWC 


5b.  GRANT  NUMBER 


5c.  PROGRAM  ELEMENT  NUMBER 


5d,  PROJECT  NUMBER 


5e.  TASK  NUMBER 


5f.  WORK  UNIT  NUMBER 


7.  PERFORMING  ORGANIZATION  NAME(S)  AND  ADDRESS(ES) 


8.  PERFORMING  ORGANIZATION  REPORT  NUMBER 


Naval  Air  Warfare  Center  Aircraft  Division 
22347  Cedar  Point  Road,  Unit  #6 

Patuxent  River,  Mainland  20670- 1161  _ 


9.  SPONSORING/MONITORING  AGENCY  NAME(S)  AND 
ADDRESSES) 


12.  DISTRIBUTION/ AVAILABILITY  STATEMENT 
Approved  for  public  release;  distribution  is  unlimited. 


13.  SUPPLEMENTARY  NOTES 


10.  SPONSOR/MONITOR’S  ACRONYM(S) 


11.  SPONSOR/MONITOR’S  REPORT  NUMBER(S) 


15.  SUBJECT  TERMS 


16.  SECURITY  CLASSIFICATION  OF: 


a.  REPORT  I  b.  ABSTRACT  c.  THIS  PAGE 


Unclassified  I  Unclassified  |  Unclassified 


17.  LIMITATION 

18.  NUMBER 

OF  ABSTRACT 

OF  PAGES 

SAR 

41 

Ignacio  Perez 


19b.  TELEPHONE  NUMBER  (include  area 
code) 

(301)  342-8074 _ 


Standard  Form  298  (Rev.  8-98) 
Prescribed  by  ANSI  Std.  Z39-18 


QUALITY 


20001031  068 


c 

o 

'35 

■  Hi 

> 

■  Mi 

Q 


NAVAL  AIR  WARFARE  CENTER,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


o  ® 
^  <0 

U)  (/) 

C  3 

0J  O 

□  >■ 
re 

|  s 

5  < 


NAVAL  AIR  WARFARE  CENTER,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


NAVAL  AIR  WARFARE  CENTER,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


Thermography 


NAVAL  AIR  WARFARE  CENTER ,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


£ 

* 


*< 


CO 


c 

O 

'c/> 


c 

0  .  "O 

5  r  o 

~0  i-  i- 

”  0)  TO 

-C  c  >- 

o  5-1 

TO 

—  £ 

.2  c 
+■>  <1) 
o  ^ 

3  © 

®  «  _ 

»  *£ 

■°  rn  C 

£  E  c 

_  TO  <U 

1  ■o  E 

03  O 

03 


0 

O 

C 

03 

C 

0 

-»-» 

C 

£ 


c  — 


03 


0 

> 

0 


£  Q 

T3 
C 
0 


a 

o 


■n  v  v 

~  Q-  O  >> 

£■  E  > 

CH  ^  /li 


<3  .£  0 

a:  ~  o 


£ 

Q) 

U 

O 

i— 

£L 


</)  o 

o  'U 

t  3 

O  O, 

o  col 


a. 

0 

L- 

O) 

o 

E 

L- 

0 

£ 


Q 

O 

X 

h- 

LU 


Q 

LU 

££ 

Z) 


</> 

£ 

0 

x- 

D) 

O 


H  Q. 


c 
o 
-*— 1 
o 
0 
CL 
< / ) 
_c 

o 

’c 

o 

if) 

03 

3 

o 

“a 

CD 


03  "" 

a-  5  < 

§  |  £ 

°  o  < 

C/V 
CD 

3 

03 

H — 1 

c 

03 
> 

"O 

< 


*  o 

3  f= 
O  O 

LU  LU 

a :  a. 
i_  co 


LU 

X 

3 

< 

S  H 

3  LU 
»  £ 
2  S 

LU  H 

>  z 

t  o 

CO  L— 


Q  LU 

i  I 


I  I 


LU 


g  < 

±  LU 


LU 

_l 

CD 

< 


^  fc 


CO 


Q£ 

O 

CL 


<0 

I- 

LU 

2 

LU 

D 

a 

LU 

a: 

i— 

LU 

LL 

< 

CO 

o 

z 


I  I  i 


CO 

I 

03! 

CO 

-I—* 

co 

o 

O 


O 

I- 

Q 

LU 

on 

< 

o. 

S 

o 

o 

LU 

I- 

< 

on 

z 

o 

K— 

O 

LU 

CL 

CO 


c 

E 


o 

CO 


Z> 

CL 

O 

U- 

c 

1 

CM 


< 

a. 

h- 

3 

O 

X 


o 

<0 

o 

a: 

x 

o 

o 

i- 

o 

LU 


< 

> 

o 


LU 
Q 

Z  2 
<  LU 
O  X 


co 

O 
3 

a 
o 
on 
a. 
lu  lu 
i-  o 

1  = 

H  o 

2  8 
lu  a; 

S  o 

o  o 

o  S3 

z  LU 

CO  m 
LU  LU 

O  Q 
Q  Z 
~  < 
O 


I  I 


on  o 
o  .E 

ul  a> 

«  /A  P 


o  CO 


CQ 


->  O  “ 
Ql 
< 


w  * 
u.  O 

o  < 

O  LU 

Z  O 
LLJ  HI 

fc  U- 

a.  -1 

2  E 

Ha: 

IS 

i  2  S' 

cm  it  as 

40  LU  Q 


CO 

“3 

Q 

O 

oo 


to 

CO 

6 

* 

© 

CO 

T“ 

I 

O 

o' 

CO 


.eg 

•4—' 

c 

0 
-4— ' 

o 

X 

c 

o 

-4— ' 
'(/) 
c 
03 


NAVAL  AIR  WARFARE  CENTER,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


Thermographic  Modeling 


NAVAL  AIR  WARFARE  CENTER,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


Depth  of  Resolution 


•  P*"*" 


“4',' 


m 

d 


^  co 

■  ■ 

o  o 


CM  t-  O 

■  ■ 

o  o 


(sauouj)  ..p,,  ipdsa  pajaa 


NAVAL  AIR  WARFARE  CENTER,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


NAVAL  AIR  WARFARE  CENTER ,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


Depth  of  Resolution 


(s3i|ouj)  ..p,,  ipdaa  pajaa 


NAVAL  AIR  WARFARE  CENTER ,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


Thermography 

Water  Entrapment 


c 

o 

CD 

"O 

03 

s— 

CD 

CD 

0 

■s_ 

0 
-i— > 

03 


0 

0 

3 

03 

O 

O 

‘0 


03 

0 


0 

0 

0 


O 

0 

o 

i_ 

o 

o 


c  CO 
0  -D 

E  03 

CL  0 
0 


_co 

0 

-f— » 

0 

E 

c 


0 

0 

0 

0 

O 

0 


■a 

0 

0 

c 

0 

O 


0 

0 


O 


0 


0 

O 

c 


CD 

c 

'n 

0 

0 

i_ 

M— 

CD 


E  0 

O  c 

O  o 

^  .9. 


0 

0 

CL 

0 

0 


"0 

c 

o 

_Q 


0 

‘c 

0 

O 

0 

E 

0 

E 

Q_ 

0 

0 

0 

0 


O 

3 

H— * 
0 

0 

0 

0 

C 

o 

0 


0 

0 

0 

&_ 

CD 

0 

0 


0 

i_ 

O 

3 

s_ 

0 

0 


0 

& 

0 


O 

42  o 

0 

-C  CL 
CD  0 

0  0 

1! 


0 

0 

0 

0 

O 

0 

C 


0 

0 

0 

L_ 

CD 

0 

0 


5  n 


0 

0 

0 

0 


0 

0 

0 

O 

Q_ 

E 

o 


0 

-i— « 
0 

E 

o 

0 

0 

0 


0 

O 

0 

c 

0 


CD 


0 


0 

C 

0 

CD 


N 

0 

0 


NAVAL  AIR  WARFARE  CENTER,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


NAVAL  AIR  WARFARE  CENTER,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


NAVAL  AIR  WARFARE  CENTER,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


kK 


ii  n  ii 

WWW 

WWW 

a>  <d  a 

c  c  c 

JC  ^ 

o  o  o 

!E  ! jE  IE 

I—  I—  I— 

•<  0  V 


(  n  e)  isbjjuoq  -xeiAl 


®  i  n 

£  °  o 
i-  CD  <J> 
CD  £  It 
O)  **  CO 
V-  L. 

ro  a)  o 

0  0  C 

jc  c  c/> 

C  m 
0^0 
15  ®  ■» 

(/)  i-  CO 

■Q  £  is 

^  d)  CO 

w  1  O 

E  §  £ 

i  =5  = 

p  5  i 

(D  CD  /_ 


0  0  C 

|  re  o 

|  £  E 

t  V)  o 

0  0  0 


NAVAL  AIR  WARFARE  CENTER ,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


NAVAL  AIR  WARFARE  CENTER ,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


Fiber  Sensors 


NAVAL  AIR  WARFARE  CENTER ,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


SB  E  5? 

s  «Zg 

S3  Z 

^  S3  •• 

wi  cj 

c  «  'B  44 

«  ft.S  C8 

«  g  S  £ 

£  d  g 
©  .33  »  t1 
fl  W  O  « 

§S  JS 

w  £  -o  s 

©  cc  w  a 
w.2  S3  § 
-S3  MO  w 
c  o  ^  ^ 


*-l 

03  0) 

F—<  ^ 

c®  cs 

»'S5 
43  © 

S3  4>  'M  i— i 

.33  'M  cc  08 
^  g  5  fl 

*->  ^  Ifi 

'h  in  ^  y 
C3  C3  C$  r* 

s  s  s  § 

(/)(/)  (Z)  fe 


.2  «  s 

02  A  tt 

H  K  o 
B  S3  33 

S3  M  i 

C3  Sm  !Z3 

r^  «S  "O 

•a  g  8 

g  wo  a 

S'S  5 

O  Q  « 


cc 

-D 

a  s 

0  o 

o  o 

5g  o 
SB  +- 
no  « 

>  §JD 
g«  S3 
S3  « 
O  43 

•-B  « 

O  4M 
a>  43 

a  0X) 

2  *43 

.S  fe 


*©  'B  S3 

s  §  '■§ 

«  «  « 

|2  2 

-5  ^ 

Sm  «  ^ 

©SB 

M  ^  fl 

_g  ts  « 

B  «*-<  bJD 

S  o  S3 

o  S3  '■£ 

©  ©  to 
Q  .s  a> 

W  ^  -u 

s  a  w)  .9 

T3  cl  o  ^ 

«  >  5?  2 
mI  is 
S3  ^  —  g 

s  J  41  O 
43  ^  O  § 

«  WD.S  ^ 

^  .g  v  5 

s  S  S  « 
ta  H  e<  > 


NAVAL  AIR  WARFARE  CENTER ,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


O 

m 

£ 


c3 

g>  o 

,5  C/3 

a 

CD 

m 


C3 

o 


b 

■■5  > 
-S  w 
c 
0) 

£  <« 


a 


c3 

g 

S3  <3 

-  22 

O  V 

§  £ 

(D  <+H 

C/3  O 

.a  to 
a  -2 

to  0> 

f  I  ^ 

O  2P 

<4H  \£ 

W)  ^ 

•  S  CD 

^  8 


a 

CD 


CD  4^ 

^  cd 

43  ^ 

O  CD 

<3 

W  o 

+-> 

C/3  C/3 

^  2 

o3  43 

CD  0) 

13  ^ 

03  Q 

O  J\ 
H  c3 

•  t-H 

O  O 
(D  CD 


CD 


Oh 

GO 

CD 


4h  in 

n  a 

g  o. 

§  +3 

g  2 

•  Q 

a  5 

*g  03 

3  O 

ctf  ccj  5 

C/3  C/3  f55 

(D  CD  4-1 
5— I  5—1  _fc 
'H  •  1-H  o 

&  &  § 

<D  CD  > 

5h  *h  Ctf 


NAVAL  AIR  WARFARE  CENTER,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


NAVAL  AIR  WARFARE  CENTER ,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


0) 

m 

m 

oj) 

•F M 

o 

4? 

^oel3 

pre.j( 

4J 

4) 


L--L  j 

FM 


s 


Affinity  Coating 

NAVAL  AIR  WARFARE  CENTER ,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


NAVAL  AIR  WARFARE  CENTER ,  AIRCRAFT  DIVISION,  PAUXENT  RIVER,  MD 


PZT  and  BG  vs  Frequency 


Acoustic  Emission  event  detected  with 
a  single  fiber-optic  Bragg  grating 
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inspected  real  time  using  Ultrasound. 
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the  fluorescence  spectrum  can  be  used  as  a  measurement  of 
the  level  of  heat  damage  in  the  material 
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Portable  LIF  Measurement  Concept 
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LIF  Imaging  Concept 
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LIF  Imaging  System  Configuration 


LIF  Imaging  System  Status 
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Develop  software  algorithms  to  facilitate  easy  data  acquisition  and 
present  it  in  a  user  friendly  format 


